A prospective study was performed on the quality of photographs produced by the non-mydriatic fundus camera used in a hospital-based screening programme for diabetic retinopathy. In 1 year 981 binocular patients were photographed. A photograph of acceptable quality was obtained from 90.5 % of eyes and 84.4 % of patients had an acceptable photograph of both eyes. The photo graph of the second eye was more often unacceptable than that of the first. This tendency was significant in females (p = 0.0196) and when considering the sexes together (p = 0.0044), but not significant in males (p = 0.1042). Photographs of unacceptable quality were obtained significantly more often in patients aged over 55 years for both right and left eyes (p = 0.0001). An overall improvement in photographic quality might be achieved by allowing full recovery of flash-induced pupil constric tion before taking the second photograph and by dilating those aged over 55 years.
and the Department of Ophthalmology. The details of this screening programme have been reported elsewhere. '6 The non-mydriatic camera has been criticised for the sup posed poor quality of photographs it produces. We have therefore conducted a I year prospective study on the quality of the photographs produced by the camera during the running of the above screening programme. The study had three aims:
1. To quantify the overall standard of photographic qual ity attained.
2.
To test the hypothesis that poorer-quality photographs tend to be obtained from the eye photographed second, due to a flash-induced pupil constriction following pho tography of the first eye.
3. To test the hypothesis that poorer-quality photographs tend to occur with increasing age.
The manner of data collection and the statistical analysis were such as to address (1) and (3) in particular.
PATIENTS AND METHODS
The period of the study was 1 year: January 1991 to Jan uary 1992. Patients are recruited to the diabetic retino pathy screening programme from the hospital diabetic clinic. The camera used was a Canon CR3 45NM. Its design replaces the bright visible viewing light used in a standard fundus camera with an infrared-sensitive video camera. The view of the ocular fundus displayed on a built-in screen can thus be aligned without inducing pupil constriction. The 45° field is centred on the fovea and includes the optic disc, the main temporal vascular arcades and the entire macula.
Photographs were taken by a nurse technician. This was done in a darkened room to allow some degree of physio logical pupil dilatation but no mydriatic eye drops were used. The right eye was, by convention, always photo graphed first. An interval of several minutes was allowed before obtaining the second photograph from the left eye.
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RESULTS
During the year of the study 981 binocular patients (1962 Acceptable'" grades 1,2 and 3; unacceptable", grades 4 and 5. 
DISCUSSION
We have established a hospital-based screening pro gramme for diabetic retinopathy using the non-mydriatic fundus camera. The details of this programme and its suc cess in detecting vision-threatening retinopathy have been reported elsewhere. 16 We believe that the non-mydriatic camera used as part of such a programme offers several advantages over screening by physicians, general prac titioners and optometrists. A permanent record of the ocular fundus and any retinopathy present is produced.
The expertise of an ophthalmologist is involved in inter preting the photographs whilst the routine operation of the camera can be left to a suitably trained nurse technician.
Also the camera may be used as a teaching aid for improv ing the diagnostic skills of non-ophthalmologists. The camera has, though, been criticised for the quality of the photographs it produces. 9 This study has enabled us to address this criticism and to quantify the photographic quality achieved by our screening programme.
The quality of photographs produced by the non mydriatic camera when used in a community setting has been reported previously. 13.14 However, we believe this to be the first report on the quality of photographs achieved when using the camera as part of an established hospital based screening programme. Photographs of an accept able quality (grades 1,2 or 3) were obtained from 90.5% of eyes and 84.4% of patients had an acceptable photo graph of both eyes. This compares favourably with the 75% and 66% respectively reported by Higgs et al. 13 when screening in the community. They suggest that poorer-789 quality photographs might be expected of diabetic patients managed in the community compared with those managed by hospital clinics, due to a higher proportion of elderly type 2 (non-insulin-dependent) diabetic patients in the community. However, the lower photographic standards achieved in their study may also relate to the pilot nature of their screening programme.
When comparing the non-mydriatic camera with other screening modalities Buxton et al. 15 found that the propor tion of acceptable-quality photographs varied between 57% and 84% depending on the screening centre. Theirs was a short-term study and we believe that we have achieved a higher proportion of acceptable photographs because our programme is well established and continu ing. The camera is housed in a dedicated specially adapted room and the staff have become very familiar with its operation.
We found that poorer quality photographs occurred sig nificantly more frequently in those aged over 55 years. We suspect that this is due to cataract and/or the physiological pupil constriction that occurs with ageing. However, this study has not investigated these factors directly.
In females, and when considering the sexes together, It has been suggested that better-quality photographs could be achieved with the non-mydriatic fundus camera if, despite its name, it were used in conjunction with dilat ing drops. We consider that there are definite advantages in avoiding the routine use of mydriatics. In young patients even short-acting tropicamide causes several hours of inconvenient paralysis of accommodation and blurred near vision. Increased ocular spherical aberration may also diminish distance acuity and prevent safe driv ing. In our hospital the camera is located within the infor mal environment of the Diabetic Day Unit. We wish to cultivate a 'drop-in centre' community facility ethos amongst local diabetic patients regarding the unit and the services it offers. We feel that a simple photograph of the eyes helps towards this, but that instilling eye drops might impede take-up of the offer of screening. Nevertheless in an attempt to improve the overall standard of photographic quality it may be worth selectively dilating patients aged over 55 years amongst whom poorer-quality photographs are more likely to occur otherwise. Since such patients are presbyopic they are unlikely to be troubled by pharmac ological loss of accommodation.
We have shown that a high standard of photographic quality can be achieved with the non-mydriatic fundus camera. We believe that housing the camera in an apt hos pital location and employing a motivated and long-term designated team to run the programme has been essential in this. However, like the other available screening modal ities for diabetic retinopathy, the non-mydriatic camera is not perfect and there is room for improvement. Key words: Diabetic retinopathy, Non-mydriatic fundus camera, Pho tography, Screening.
